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CE 5666 Water Resources Planning and Management     Fall 2013 
 
Lecture: MWF 10:05-10:55 in Chem. Sci. 106 
 
Objectives 
This course provides an introduction to the planning, design, and operation of water resources systems for 
multiple societal objectives, with emphasis on technical tools and data available to analysts.  The application 
of statistical analysis and mathematical simulation and optimization models will be covered.  The interface 
between technical analysis and policy making will also be discussed, along with several regional and 
international case studies. 
 
Recommended background: Hydrology, Engineering Economics, Statistics 
 
Contact Info   
Instructors:  Dr. David Watkins   
Office:   806 Dow    
Phone:  7-1640      
E-mail:  dwatkins@mtu.edu 
Office hours: T 11-12, W 2-3, Th 2-3, and by appt.  
 
Web Site 
Schedule changes and other information can be found at: http://courses.mtu.edu 
 
Required Text:    
Water Resources Systems Planning and Management: An Introduction to Methods, Models & Applications, 
by D.P. Loucks and E. van Beek, UNESCO Publ., 2005. 
<http://dspace.library.cornell.edu/handle/1813/2798> 
 
Supplemental Texts: 
Case Studies in Environmental and Water Resources Systems Analysis: Data and Models for Decision 
Making, D.W. Watkins, Jr., ed., ASCE Press, 2013. 
Managing Climate Risk in Water Supply Systems. Brown, C., K.M Baroang, E. Conrad, B. Lyon, D. 
Watkins, et al. Internatl. Res. Inst. for Climate & Soc., 2010. http://iri.columbia.edu/publications/id=1048 
Water Resource Economics: The Analysis of Scarcity, Policies, and Projects, R.C. Griffin, MIT Press, 2006. 
Economics of the Environment: Selected Readings, 3rd edition, eds. Dorfman & Dorfman, Norton, 1993.  
Environmental and Natural Resource Economics, 3rd edition, T. Tietenberg, Harper-Collins, 1992. 
Water Resources Handbook, ed. L.W. Mays, McGraw-Hill, 1996. 
Hydrosystems Engineering and Management, by L.W. Mays and Y.-K. Tung, McGraw-Hill, Inc., 1992. 
Water Resources Management: Principles, Regulations, and Cases, N.S. Grigg, McGraw-Hill, 1996. 
Urban Water Demand Management and Planning, D.D. Baumann et al, McGraw-Hill, 1997.  
Water Resources Engineering, R.A. Wurbs and W.P. James, Prentice-Hall, 2002. 
 
Course Grades 
The course grade will be computed based on the following components: homework assignments, a team 
project, a mid-term exam, and a final exam.   
 
Component:                   Percentage 
Homework     30%     
Project     15%    
Mid-term exam (1.5 hrs.)  25%    
Final exam (2 hrs. or take-home) 30%    
 
Late homework will be penalized 10% per day late.  No homework will be accepted once the graded 
assignments are returned (approximately 1 week after they are due).  Any grading appeals must be submitted 
to the Instructor, in writing, no more than one week after the graded assignment is returned. 
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Absences 
Make-up exams will not be given.  In the event of pre-meditated absence from an exam, for such reasons as 
university-sponsored activities or family emergency, the Instructor should be notified as early as possible.  
Exams may be given prior to absence. 
 
University Policies 
Academic regulations and procedures are governed by University policy.  Academic dishonesty cases will be 
handled in accordance the University's policies.    
 
If you have a disability that could affect your performance in this class or that requires an accommodation 
under the Americans with Disabilities Act, please see the instructor as soon as possible so that appropriate 
arrangements can be made.  The Affirmative Action Office has asked that you be made aware of the 
following:  
 
Michigan Tech complies with all federal and state laws and regulations regarding discrimination, including 
the Americans with Disabilities Act of 1990. If you have a disability and need a reasonable accommodation 
for equal access to education or services at Michigan Tech, please call the Dean of Students Office, at 487-
2212. For other concerns about discrimination, you may contact your advisor, department head or the 
Affirmative Action Office, at 487-3310. 
 
Academic Integrity: http://www.studentaffairs.mtu.edu/dean/judicial/policies/academic_integrity.html 
 
Affirmative Action:  http://www.admin.mtu.edu/aao/ 
 
Disability Services: http://www.admin.mtu.edu/urel/studenthandbook/student_services.html#disability 
 
Equal Opportunity Statement: http://www.admin.mtu.edu/admin/boc/policy/ch3/ch3p7.htm  
 
About Your Instructor 
Dr. David Watkins is Professor of Civil & Environmental Engineering at Michigan Technological 
University.  He received a B.S. degree in Civil Engineering and a B.S. degree in Engineering & Public Policy 
from Washington Univ. in St. Louis in 1991.  He received a M.S. degree in Environmental Health 
Engineering in 1992, and a Ph.D. degree in Civil Engineering in 1997, both from the Univ. of Texas at 
Austin.  He then worked for two years at the US Army Corps of Engineers Hydrologic Engineering Center in 
Davis, CA, before starting at Michigan Tech in Fall 1999.  In the summer of 2001 he attended the ASCE 
ExCEEd Teaching Workshop at the US Military Academy.  In 2007-08, he was on sabbatical—first at the 
Earth Institute of Columbia University in NY, and then at the Hydrologic Engineering Center in CA. 
 
He is active in the Environmental & Water Resources Institute of the American Society of Civil Engineers, 
as a member and past chair of the Environmental and Water Resource Systems and Operations Management 
technical committees, as vice chair of the International Council, and as Associate Editor of ASCE’s Journal 
of Water Resources Planning and Management.  He has authored or co-authored more than 100 publications 
in conference proceedings, books, and peer-reviewed journals.  At Michigan Tech, he serves as a faculty 
advisor for the student chapter of Engineers Without Borders-USA, co-coordinator of the Peace Corps 
Master’s International program in civil and environmental engineering, and director of the International 
Senior Design program in Panama.   
 
Dr. Watkins’ international work experience includes water quality management modeling in Eastern Europe, 
cyclone shelter planning in Bangladesh, a training course on climate risk management in Ethiopia, and 
operations support for the Panama Canal.  From 2007-2011, he served on a technical working group of the 
International Upper Great Lakes Study (Lake Superior Regulation Plan Task Team).  Currently, he is 
collaborating on research with the South Florida Water Management District and the Lower Colorado River 
Authority in Texas. 
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Schedule (subject to change) 
Week Date Topic Reading (required text unless specified) 
1 M, 9/2 Labor Day  
 W, 9/4 Introduction, Course overview Preface; Handout (Griffin, Ch. 1) 
 F, 9/6 Benefit-cost analysis Handout (Griffin, Ch. 6) 
2 M, 9/9 Environmental economics Handout (Dorfman, Ch.18; Tietenberg Ch.9) 
 W, 9/11 Economic analysis – theory of the firm Mays & Tung, Ch. 2 
 F, 9/13 Water resources planning Chapter 1, Handout 
3 M, 9/16 Water resources modeling Chapters 2-3, Handout 
 W, 9/18 Case study: Milwaukee Wet Weather Flow Mgmt. Ch. 2 in Case Studies 
 F, 9/20 Optimization methods – NLP Secs. 4.1-4.3 
4 M, 9/23 Optimization methods - DP Sec. 4.4 
 W, 9/25 Optimization methods - LP Secs. 4.5-4.6 
 F, 9/27 Case study: Flood Control Optimization Ch. 3 in Case Studies 
5 M, 9/30 LINDO/LINGO optimization software Handout 
 W, 10/2 Optimization methods – Data-based Chapter 6 
 F, 10/4 Case study: Evolution of Agricultural Watersheds Ch. 4 in Case Studies 
6 M, 10/7 Probability & statistics Secs. 7.1-7.3 
 W, 10/9 Stochastic modeling Secs. 7.7-7.9 
 F, 10/11 Monte Carlo simulation Secs. 8.1-8.3, 8.5 
7 M, 10/14 Case study: Drought Management in Texas Handout, Append. C 
 W, 10/16 Stochastic optimization Secs. 8.4, 8.6 
 F, 10/18 Sensitivity and uncertainty analysis Chapter 9 
8 M, 10/21 Case study: Lake Superior Regulation Ch. 6 in Case Studies 
 W, 10/23 Review  
 F, 10/25 Midterm Exam (Weeks 1-7)  
9 M, 10/28 Performance criteria Secs. 10.1-10.4 
 W, 10/30 Multi-criteria analysis Secs. 10.5-10.7 
 F, 11/1 Shared vision modeling Handout 
10 M, 11/4 River basin planning models Secs. 11.1-11.2 
 W, 11/6 River basin planning models Secs. 11.3-11.4 
 F, 11/8 Case study: TBD Handout 
11 M, 11/11 Flood management Append. D.1-D.3 
 W, 11/13 Flood risk reduction Append. D.4-D.6, Handout 
 F, 11/15 Case study: Sacramento River Basin Handout 
12 M, 11/18 Climate variability and risk assessment Handout 
 W, 11/20 Seasonal climate prediction Handout 
 F, 11/22 Case study: Angat Reservoir Handout 
13 M, 12/2 Climate risk adaptation* TBD 
 W, 12/4 Climate risk adaptation*  
 F, 12/6 Case studies/presentations Chapter 14 
14 M, 12/9 Case studies presentations  
 W, 12/11 Case studies presentations  
 F, 12/13 Review / Course Evaluations  
15  Final exam (TBA) (Comprehensive)  
* Includes conjunctive use, demand management, rationing, water markets, index-based insurance, watershed 
management, and floodplain restoration (as time allows). 
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